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ABSTRACT

The objective of the paper being the discussi echnology related
activities in Europe to highlight the link between ghe defined in its
Framework Programme and the GIF projects, the [ [ in parts.

sodium technology - the SFR is shortly described with e context of the GenlV goals and
the GIF governance.

The description of the planned
EURATOM rolein the work on advanced
fabrication.

A.

2 potgitial to provide Europe with a secure and sustainable
electricity st etitive price and to make a significant contribution to the reduction
of greenhouse't iss The renew of interest for fast spectra to meet more ambitious
sustainable deve eria (resources management and management of waste) and the

deployment of an | ational shared R&D effort under the aegis of the Generation IV
International Forum (GIF) [1], open a favourable framework for activities that have to alow
developing innovative fission technologies.

Through several industrial realizations over the last tens of years, the sodium fast
technology met the technical maturity without being able to achieve the economic
competitiveness. Nevertheless, due to a new worldwide context, the Generation IV (GenlV)
Sodium cooled Fast Reactor (SFR) system was identified during the GenlVV Technology
Roadmap preparation (http://gif.inel.gov/roadmap/) as a promising technology to perform in
particular in the missions of sustainability, actinide management and electricity production, if
enhanced economics for the system could be realized.



The main characteristics of the GenlV SFR that make it especialy suitable for the
missions identified in the Technology Roadmap are the following:

(1) High potential to operate with a high conversion fast spectrum core with the resulting
benefits of increasing the utilization of fuel resources.

(2) Capahility of efficient and nearly complete consumption of transuranics as fuel, thus
reducing the actinide loadings in the high level waste with benefits in disposal
requirements and potentially non-proliferation.

(3) High leve of safety obtained with the implementation — among others - of inherent

(4) Enhanced economics achieved with the use of high busfrup fuels, fuel cycle (e.g.,
disposal) benefits, reduction in power plant capital ith the use of advanced
materials and innovative design options, and lo
improved operations and maintenance.

EURATOM, as a member of the GIF, has ici in the Sodlum
cooled Fast Reactor (SFR) project with a consi
TransUranium elements (ITU), an establishment of i he European

perphenlx etc.), confirmed the strong potential of
for the fissile creation and for the actinides

effective capacity fo itigation of the consequences.

In spite of this optimization the economic competitiveness was not reached and, with
regard to the Gen |11 light water reactors, an additional cost of the order of 20 % on the capital
cost and about 10 % on the cost of the kWh, was estimated.

Today, at internationa level, the recognized potential of the sodium cooled fast reactors
justify studies and projects mainly in four different contexts:

(1) Within the GIF where the SFR studies (100 — 1500MWe) gather the efforts of six of the
eleven partners of the GIF (South Korea, France, Japan, Euratom, UK, the USA);



(2) In Russa (Rosatom) where, leaning on the excellent functioning of BN60O, the
construction of the BN80O is restarting;

(3) In India with the construction of the PBFR (500MWe) which concretize the most
important effort on the sodium technology;

(4) In China with the 25 MWe experimental reactor CEFR which start-up is foreseen in
2007, in the perspective of an industrial deployment of large sodium cooled reactors by
2020.

For the two latter countries, it is worth recalling their nuclear energy programs which,
as indicated within the figure below, plan the deployment of mor,
2050, essentially based on fast spectra sodium technology.

C. THESFRANDTHE GENIV GOALS

Coherently with the GenlV Initiative, the Genl ks for ambitious
long term goals on:

Sustainability goals and criteria: full utifi
of actinides in a closed cycle. Furthermore, the mini

d criteria: the necessity to avoid, as far as possible, separated
plies minimising the use of fertile blankets. The objective of
ctinides recycling results in spent fuel characteristics (isotopic

D. OVERVIEW OFTHE GENIV SFR R&D PLAN

To meet the goals above, the current GenlVV SFR project is organized around two main
design layouts: the loop type reactor and the pool type reactor. Two candidates are identified
representing these two families: the Japanese Sodium Fast Reactor (JSFR - loop type) and the
South Korean KALIMER (pool type). A specific activity to explore aternative options for
components as well as for aternative layouts is planned with an objective to increase the
competitiveness. The power level range for these concepts is defined as being 500 to
1500MWe. The consideration of a complementary track is underway, based on the pre-



conceptual design for a Small Modular Fast Reactor (SMFR) provided jointly by the USA-
ANL, CEA and JAEA, with a power level within the range of few hundreds of MWe.

Beside all these concepts, the European Fast Reactor (EFR) is recognized as being the
basis to bring within the project the European background and expertise.

The important technology gaps for the SFR are in the areas of: capital cost reduction;
ensuring of passive safe response to all design basis initiators, including anticipated transients
without scram; proof by test of the ability of the reactor to accommodate of bounding events;
scale-up of the pyroprocess with demonstration of high minor actinide recovery; development
of oxide fuel fabrication technology with remote operation and maiatenance. Some consider
the acquisition of irradiation performance data for fuels fabri the new fuel cycle
technologies to aso be a viability issue, rather than a perform issue. Other important SFR
reactor technology gaps are in-service inspection and repal ium), and completion of
the fuels database.

The JSFR design implement innovations such as:
integral pump and intermediate heat exchanger materials of
alimer anticipates advantages in

ermal inertia. Totally passive

contain minor actinides @ ( SSioN products Further, it is |mportant fo
demonstrate scaleup of |
to achieving_ g : |te the avallable knowledge V|ab|I|ty issues

sut gFoups on economy, safety, proliferation resistance and physical
protection. No premaitfé down selection is mandatory before the end of the performance
phase. The SFR actiwity will provide the follow on and the assessment of the promising
systems evolution. The available conceptual designs will be evaluated versus an exhaustive
set of criteria and indicators elaborated by the crosscut groups indicators. Insights are
expected from the GenlV Technology Roadmap and from the IAEA project INPRO.

by the GenlV cr@

The final selection for the SFR deployment will obviously rest with the industry and
will likely result in a set of acceptable SFR systems.

To address the above issues, and to organize the corresponding activity, three Projects
Management Boards (MB) are defining and will achieve the needed R&D under the
responsibility of a SFR Steering Committee (SC):



(1) Designand Safety (& Integration) — D& S
a Medium —high power level (500 to 1500MWe);
b. Low power level (100 MWe)
(2) Advanced Fuels (& Materials) - AF;
(3 Component design & Balance of Plant — CD& BOP.
Below the content and the objectives of the Design & Safety as well as the Component
design & Balance of Plant projects are shortly discussed. A specific more detailed section is

devoted to present the Advanced Fuel Project’s content for the invglvement of EURATOM
bring an essential contribution.

D.1 Design and Safety (& Integration) —D& S[3]

According to the schedule currently defined by t ones of the phases
are specified and planned as follows: viability ph ce phase from
2008 to 2015, and demonstration phase for Sey, a design
evaluation study and wfety reviews of the d | i ost of the

Since extensive background kné for SFR have already been
accumulated, the period of the viability ificantly shorter compared
with other GenlV systems. Nevertheless or new options will be

)i ' | under assessment are the

teps are progressively planned, namely, design
jc design), conceptual design (detailed design), and

ducted in the viability phase, and conceptual des gn will
ach phase of the design study consists of a core dw gn study, a
system design
maintained with
PMB. As an option,
the design project.

sign study of a demonstration facility is considered and arranged in

In the area of Safety, two major roles are recognized: safety assessment of the designs
in each design phase, and R& D to prepare the bases for the safety assessment. These activities
should be performed coherently with the design activities; the time schedule of the safety
project, is shown in Figure 3b. Development of the safety design requirements and a safety
design review will be conducted in the viability phase, with a safety assessment in the
performance phase. Associated R&D includes investigation of key phenomema in candidate
fuel systems, development of analytical models, and development and confirmation of
innovative safety related systems/components. In this area of safety a close working
relationship will be maintained with the cross-cutting GenlV Risk and Safety Working Group



(RSWG) and the Proliferation Resistance & Physical Protection Working Group (PRPPWG).
These cross-cut working groups will provide consistent and effective advice to each of the
GenlV Systems.

A further Work Package, on “Reactor Operation and Technology Testing”, is currently
being defined: the initial tasks are focused on Phénix and Monju operation, and particularly
the Phénix end of life tests and Monju start-up tests. Advanced technology testing tasks
should be added later according to the SFR devel opment needs.

The SFR demonstrator

As indicated above, the study for a demonstrator is pr under evaluation within
the context of the D&S project, the objective being the d ion of the retained SFR
reactor options (SFR DEMO). The SFR DEMO has to be byi ven technologies but it
must have a sufficient flexibility to achieve the demon selected options can
be implemented and operated reliably and safely.

D.2 Component Design & Balance of Plant

The viability of designing appropriate Compon gn (CD) and BOP for SFR has
[ ton of previous SFRs. The main
objective of this R&D project is related o either through the design of
etitiveness of the plant,
or by researching the use of alternative ene . the BOP that could alow

of advanceg Is al'seor relevance in the R&D programme. This item
isincludes Ve elopment subsection below.

sodium, and mainte and repair equipment is necessary.

The main R& D#elements for advanced 1SI& R technologies include:

(1) Establishment of the Rules for fitness-for-service for SFR and an approach to inspection
and assessment of structural integrity.

(2) Development of 1SI&R technologies.
For sodium cooled plants, it is believed that sodium leakage monitoring by means of Non-

Destructive Evaluation (NDE) has enough precision and reliability to detect the breach of the
sodium coolant boundary.



Balance of Plant

The primary R&D activities related to the development of advanced BOP systems are
intended to improve the capital and operating costs by means of advanced technologies. The
main activities include (1) development of advanced, high reliability Steam Generators (SG)
and (2) development of alternative energy transport systems based on Brayton cycles.

The primary purposes in the development of high reliability SG are to reduce the
probability of atube leak (causing a steam-sodium reaction) and to enhance the response time
and reliability of detection systems if leakage in an SG tube occurs. The main R&D elements
are:

(1) Minimization of SG tube leakage by design or by the use 0 materials to

reduce the probability of atube leakage.
(2) Enhanced leak detection techniques, especially early

From the economic point of view, the use o ein the BOP
offers the possibility of increasing the thermal he capital
costs by replacing the usually larger componentsin & critical CO2
(SC-COz) has been identified as a candidate fluid beca ] the temperatures involved in the
cycle and the potential compactness @ ipme he turbine in particular. R&D

activities of interest include:
1) ' ynamic optimization for

(2
a-CO:bounda

3) e beha

as high burn-up ant A
the GIF Roadmap: Otential to operate with a high conversion fast spectrum core for
increasing resource ugtlization, 2) Capability of efficient and nearly complete consumption of
transuranium elements as components of the fuel, 3) High level of safety obtained by the use
of innovative and reliable solutions including passive safety measures, and 4) Enhanced
economics achieved with the use of high burn-up fuels, fuel cycle (e.g. disposal) benefits,
reduction in power plant capital costs and lower operation costs. In terms of high burn-up,
current discussion suggests typical values of refuelling batch average burn-up of 150GWd/t
for oxide fuel core [6] and 80GWd/t for metal fuel core.

Advanced fuels development efforts will consist of a primary evaluation, followed by
the evaluation of the behaviour of MA fuels and of high burn-up fuels, concluded by a
demonstration experiment with the selected advanced fuel. Oxide, metal (Uranium-



Transuranium-Zirconium type) and nitride fuels are the current advanced fuel candidates.
Each step will contain tasks related to fuel performance and fabrication technology:

Q) Primary evaluation of advanced fuels (2007)
€)) (U,Pu) fuel performance evaluation
(b) MA bearing fuel performance preliminary evaluation
(© MA bearing fuel fabrication technology preliminary evaluation
(2)  MA bearing fuels evaluation (2007-2010)
€)) MA bearing fuel performance evaluation

(b) MA bearing fuel fabrication technology evaluatio
3 High burn-up fuel behaviour evaluation (2011-2015)
€)) High burn-up (U,Pu) fuel(s) performance
(b)

"advanced fuel optiC the end of 2007.

Oxide fuel performance evaluation

Oxide fuel and sub-assembly concepts to satisfy both re-criticality issue from core
safety viewpoint and core neutronic performance, such as breeding capability, are the most
important issues [6]. As far as fuel pin concept is concerned, fuel smeared density and fuel
form such as annular pellet and vi-pac are the typical specifications of interest. Experimental
and analytical evaluation results to understand appropriate fuel smeared density and fuel
behaviour up to high burn-up of 250GWd/t (point peak), which corresponds to 150GWd/t of
average burn-up, are needed.



Irradiation tests of oxide fuel pinswill be performed in PHENIX, JOYO and HFR. The
CAPRIX in PHENIX should provide data on oxide annular fuel with 45%Pu at 10 at% burn-
up. InJOYO, (U,Pu) oxide fuel (pellets) will be irradiated in parallel with MA bearing oxide
fuel (see below). In HFR, (U,Pu) oxide fuel (sphere-pac) is irradiated in paralel with Np
bearing fuel (see below). The results of JOYO and HFR tests will give data for fuel
restructuring investigation.

Finally, the database of the dirty oxide fuel properties will be established for fuel
performance evaluation

Metal fuel performance evaluation

The superiority in nuclear performance of a metal fuel g
density of heavy metal nuclides in the fuel. Thermal condugtivit

is due to the high number
gl capacity, and transient

criticality issue is not evident in the current stage, it e issue for beyond
2007. The most important issue for metal fuel isf nter-diffusion
which can lead to the effective thinning of the g on under
certain high burn-up conditions. This issue isto D a limit to the

maximum cladding temperature. The current tentativelimigfls set to 650°C for cladding inner
surface temperature, based on experi [ gl clad in the ferritic-martensitic

maximum temperature up to high burn-tp*aréines herinformation to evaluate
the high burn-up capability of metal fuel.

Irradiation behaviouk:g i duated based on the available data

: iting feature seems to be the Fuel Cladding Mechanical
Interaction (F : pin specifications should allow a burn-up of 200-250GWd/t

evaluation are needed’'to understand these behaviours.

Irradiation tests and/or post irradiation examinations of nitride fuel pins irradiated in
BOR-60 (BORA BORA experiment, up to 11-15 at% burn-up) and PHENIX (NIMPHE 1&2
experiments, up to 6.9 at% and 5.8 at% burn-up, respectively), will be performed by CEA and
JRC-ITU to provide data on nitride fuel irradiation performance.



MA bearing fuel performance preliminary evaluation

MA bearing fuels will be used for the homogeneous recycling of transuranium
elements, either from FR fuel reprocessing or from LWR spent fuel. The preliminary
evaluation will be based on available information on the behaviour of these fuels under
irradiation. For oxide fuels, data on MA fuel thermal performance, MA element redistribution
and Fuel Cladding Chemical Interaction (FCCI) at high burn-up (over 5 at% for example) are
of great importance. On the other hand, the absence of crucial issues associated with MA
bearing metal and nitride fuels must be confirmed. An irradiation programme is underway to
study of MA fuel performance and MA transmutation.

For SUPERFACT 1, ajoint experiment of CEA and JRC-I
pins had been irradiated in PHENIX up to 6.5 a% for low M
for high MA fuel; MA transmutation rates had been

, bearing oxide fuel
el and up to 4.1 to 4.6 at%
Further irradiation
and 2%Am+2%Np)

and HFR (with sphere-pac oxide fuel), which should ' redistribution and
fuel restructuring. The database of the dirty oxide pleted for MA
bearing fuel.

Irradiation tests of MA bearing metal fuel pin med in the Advanced Test
Reactor (ATR). In PHENIX, metal fud with low +RE content is currently being
irradiated (METAPHIX experiment [ gl C-ITU and CEA). Four types
of aloy, namely, U-19Pu-10Zr, U-19F -10Zr-5MA and U-19Pu-

10Zr-5MA-5RE, were fabricated by JRC r irradiation at different
burn-ups. The capsule with low burn-up (2 from the core in August
2004, and non-destructive post irradiation started: ated pins will be transported to
JRC-ITU for destructi ‘ i ‘ [ of the metal fuel pins will be

| pins are not planed in first step. An

) bearing fuels fabrication, including the case of low
decontamind De evaluated. Experimental and conceptual study results are
needed to eva ical’issues such as MA bearing fuels fabrication parameters and

MA bearing oxtde fuel fabrication is being developed for the various irradiation
experiments. For SUPERFACT 1, several batches of fuel, whose MA contents are 2%Np,
2%Am, 45%Np and 20%Np+20%Am, were fabricated. The obtained knowledge is useful for
the preliminary evaluation. Laboratory tests of remote maintenance in fuel fabrication
equipment will be performed, for screening of remote maintenance technology, resistance of
process equipment and handling devices and demonstration under hot-cell environment.

Fabrication and characterization of MA bearing metallic and nitride fuels, including the
fabrication of test fuel pins, out-of-pile testing and process optimization, will be performed in
support of the irradiation experimentsin ATR and PHENIX (FUTURIX FTA [8], see below).



MA bearing fuels evaluation

The next step will be the comparative studies among the "advanced fuel options' to
allow aprimary selection of "advanced fuel(s)" for SFR at the end of 2010.

MA bearing fuels performance evaluation

The thermal performance of MA fuels will be investigated through power-to-melt tests
and the study of the high burn-up high temperature FCCI for oxide fuel, and of the high burn-
up behaviour for metal and nitride fuels. Irradiation tests will be performed in PHENIX and
JOYO.

The target of the FUTURIX FTA irradiation in PHEN
transmutation rates of different candidate fuels (oxide, m
similar conditions. FUTURIX FTA irradiated in PHENI

IS the comparison of MA
e and CERMET) under

Furthermore, the meta fuel behaviour at
will be studied with two other METAPHI i uld to be

In JOYO, oxide fuel pins with ¢
at%. The tests should contribute to udies of MA bearing fuel
including FCCI. U-(Pu+MA)-Zr metal , with a cladding inner
surface temperature of 650°C, for the stu€ high te performance; data show a

p will be irradiated up to 10

The process for the fabrication of MA bearing metallic fuels and fuel pins will be
optimized. No specific plan related to MA bearing nitride fuel fabrication technology
evauation has been proposed yet.

High burn-up fuel behaviour evaluation

The studies of high burn-up capability of advanced fuel will lead to the final selection of
the advanced fuel for the start of the demonstration and application step at the end of 2015.



High burn-up fuel(s) performance evaluation

Irradiation tests and transient tests of high burn-up fuel (oxide and metal) will be
performed. The oxide fuel irradiation tests up to 250 GWd/t burn-up will be performed in
JOY O, providing steady state behaviour dataincluding FCMI and FCCI.

The irradiation tests of U-Pu-Zr metal fuel pins performed in JOYO will supply
information on its high temperature performance, such as FCCI thickness at high burn-up.
Then, transient tests of high burnup metal fuel pinswill be conducted to evaluate the transient
capability and behavior (This transient test is expected to be performed in the Transient
REActor Test facility TREAT).

Transient tests of high burn-up oxide and metallic fuel
transient test is expected to be performed in TREAT).

will be conducted. (This

High burn-up MA bearing fuel(s) performance eval uati

fission products (that corresponds to future fast react [ ed in JOYO,
to investigate their steady state behaviour including F CCl and MA redistribution up to
250 GWd/t of burn-up.

Nng“tube and sub-assembly duct (wrapper tube).
clad fuel will be performed in BOR-60 and JOYO.

including advanced tic materials (ex. MEMPHIS 3, OLIPHANT and PAVIX 8) are

proposed.

Demonstration and application of advanced fuel

After the final selection of advanced fuel, demonstration and application activities
become a maor part of the SFR advanced fuel developmental activity. This includes
demonstrations of MA bearing fuel performance and fabrication.



Demonstration of advanced fuel performance

Irradiation tests will be performed to demonstrate the prototypical GenlV SFR fuel sub-
assembly integrity. The test subassembly specification will include reference MA bearing
low decontamination fuel and reference core materials such as ODS cladding and ferritic-
martensitic sub-assembly duct (wrapper tube).

Irradiation tests of MA bearing oxide fuel pins with low-DF of residual fission products
(that corresponds to future fast reactor recycling) will be performed in JOYO, to study the
steady state behaviour up to 250 GWd/t burn-up.

Demonstration of advanced fuel fabrication

Demonstration of MA bearing reference fuel fabri
fabrication of demonstration irradiation test fuel and sub-

ill be performed by the
e result should allow

and the USA, for the demonstration of
concerning advanced oxide fuels will be

its oxfde related contribution, being more interested in the
are in preparation.

METAPHIX, FUTU NIMPHE), in collaboration with the Japanese, French and US
partners. Its contributi®n consists of either a direct involvement of 1TU in the fabrication of
fuels and their post-irradiation examination, or a support from the FP indirect actions
(EUROTRANS for FUTURIX, see dso ITSR below). EU is therefore today a medium-size
contributor to the project, but with the possibility of offering more support, especially for the
later stages.

Link with the fuel cycleissues

The selection of the best advanced fuel candidate for the SFR will be based on the
results of the studies described in the Advanced Fuels Project, but also on considerations
concerning the fuel cycle. One of the goals of the program is the recycling of the actinidesin a



closed cycle, and different options are proposed for the reprocessing of the spent fuel. The
selected fuel will first have to be suited for the chosen technique, and its composition will
depend on the partitioning performances of this technique.

Studies are underway at ITU on the SUPERFACT 1 fuel, to evaluate the feasibility and
the performance of the different reprocessing options. On the other hand, the METAPHIX
experiment is expected to help determining the maximum acceptable lanthanide content in the
fuel with regard to the fuel/cladding interaction, and this will have to be confronted with the
separation factor of the reprocessing step. Furthermore, the amount of curium present is the
fuel is an important element for the evaluation of the fabrication technologies.

E. THE GIF GOVERNANCE AND THE LINKSWITH THE SFR

The general GIF governance is recalled in Figure

levels of agreement /
arrangements are indicated. The management structur ject i

the mid 2006. The negotiation for the SFR Proj i ing; gnatureis

expected for the year 2006.

The figure 7 aso shows the linkg with the GIF go ce entities. These links concern
in particular the Expert Group (EG) Sscut groups’ on Economy
(Economic Modelling Working Group ability (Risk & Safety
Working Group - RSWG) and Proliferatic « rotection (PR& PP). These
groups feed the projects with insights in te fesrTor the system design and on

methodologies for their

allow guaranteeing theWh 5Sign and the assessment of the different
GenlV systems.

gis of the GIF. Improvements on Safety; Environment; Waste
management (throug”transmutation of the minor actinides); Proliferation resistance &
Physical protection have also to be considered as essential complementary goals for the future
SFR and are pursued with the ITSR project.

performed under t

The project strategy and content takes full advantage of al the past expertise available
in Europe and worldwide; strong synergy is implemented and kept with the GenlV SFR
project. The objective being the identification of innovative technology options, the project is
structured into five main technical work packages (WPs):

(1) Reactor and core design,
(2) Safety assessment



(3 Fuel with Minor Actinides,
(4) Concept and circuit technology; fuel handling,
(5) Advanced energy conversion system.
A Coordination & Integration WP will insure the whole coherency of the project and

will provide the assessment vis-avis of the GenlV goals. Figure 8 shows the whole suggested
structure for the projects management.

During its 3 year period (2006 — 2009) the ITSR project, in close relationship with the
currently under definition GenlV SFR project, will bring a European perspective to the GenlV

(1) The pre-selection of SFR reference design options an
(2) The safety approach for SFR;

(3) Theidentification of the R& D needs for SFR;
(4) The selection of the SFR Demonstrator o

This ITSR project is directed towards the spec jectives topics requested in the
; iti i es and the technical feasibility

participate in the SFR project and especia : ghced Fuels project. The ITSR
' [ ipati ; flue opportunity to bring together

ezplc, Czech Rep.; NEXIA Solutions, UK; NNC,
to benefit from the extensive experience in the sodium

eide on and the assessment of innovations which can allow achieving
the SFR competitive ile guaranteeing the meeting of the other GenlV goals.

The Gas Cooled Fast Reactor (GCFR) STREP is also a EURATOM FP6 project,
dealing with the development of the Gas Fast Reactor system. Both projects are
complementary: parts of the studies covered by the GCFR are of a“cross-cutting” nature, i.e.
some results will be of relevance for the SFR system too.



G. CONCLUSIONS

The GIF Roadmap is a worldwide effort to develop the nuclear reactors of the future,
with the goa of optimizing the exploitation of fissile materials under the best conditions of
safety and security. Europe had to participate in this effort, because it needs to be
knowledgeable and experienced in this development, for its proper safety, sustainability and
economical acceptability studies. While France and the UK are full members of GIF, the
Member States of the EU may be involved through the EURATOM membership.

The JRC participate in many projects, either representing EURATOM in co-ordinating
the European contribution, or directly as a research organisationgnterested in this R&D
initiative with the best world-wide laboratories in the domain. F R system, JRC-ITU
is aready contributing to the programme on advanced fuel, maihly in the fabrication for MA
bearing fuel performance; participation in the further steps ramme is probable and
under discussion. Another important EURATOM contyi osed with the ITSR
project.
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Design evaluation
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(basic design)
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(detailed design)
Final selection of
SFR design

Design optimization
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Figure 3. Time Schedlile,of the “Design & SafetYi project
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Figure 4. Time schedule of the “Component Design & BOP” project



Advanced Fuels
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Figure 5. Time schedule of the “ Advanced Fuels’ project
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Figure 7. The SFR management structure & links with the GIF Governance
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